8 FEBRUARY 2005 28-02 * 05 




TOHBBajjlB 




FA 1246091 



APPLICATION NUMBER: 60/609,269 
FILING DATE: September 14, 2004 



.4 




By Authority of the 



^>.w vv„ COMMISSIONER OF PATENTS AND TRADEMARKS 



-^/MONTGOMERY //* 



Certifying Officer 



BEST AVAILABl 



^BO) ATiIi, T^O)WIOMf 1IHiESE: ERjESIEWSt SjBBUaB. (BU GKMBBt Si 
UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

November 10, 2004 

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 



Please type a plus sign (+) inside fob box 



□ 



PTO7SB/16(W)0) 



Under the Paperwork ReducSon Act of 1995, no persons are 



U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
required to respond to a collection of Information unless it displays a valid OMB control number 



PROVISIONAL APPLICATION FOR PATENT COVER SHEET 

This Is a fequest for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1,53fti 



D 



O i 



INVENTOR(S) 



Family Name or Surname 



(City and elfterStete orTorelgn Country) 



JACK 
STEVEN M. 
GREGORY R.W. 



BRASS 

KNOWLES 

McEWAN 



96 HiDmount Avenue, Toronto, Ontario, Canada M6B 1X6 
207 tJamron Drive, North Manchester, Indiana, USA 46962 
Revinesco, 257 MiteheO Road, CramalraT^ 
Canada KOK 3 KO 



So 



□ 



Additional Inventors am being named on the separately numbered sheets attached hereto 



title OF THE INVENTION (260 characters max) 



Direct aff correspondence to: 
Customer Number 

OR 



CORRESPONDENCE ADDRESS 



27160 



r ypa Customer Number here 



Irrrm or Individual Name 



Chicago 



State 



2p 



Country 



USA 



Telephone 



Fax 



ENCLOSED APPLICATION PARTS (check all fat apply) 



Specfficafion NumberofPages 1391 
Drawings Number of Sheets 
Application Data Sheet See 37 CFR 1.76 



□ CD(s), Number 
I I When 



METHOD OF 1 PAYMENT OF FILING rtift tHfe P^oVI^IoNaL AMJUAI ION h(iK PAIBlf ldieckone\ 



AppEcantclaimssmallentrtvstanis. Se 37 CFR 1.27. 

A check or money order is enclosed to cover the filing fees. 

lx I The Commissioner is hereby authorized to charge the above 
jgeand ^ deficiency in ting fees or credit any overpaymer 

Payment by credit card. Forni PTO-2038 Is attached. 



50-1710 



$80.00 



s invention was maae cyan agency ot me united SEES (Jovemmenl or under a conbad wdh an agency ol the 

x~i no. 

□ 

Yes, the name of the U.S. Government agency and me Government contract number are: 




SIGNATURE 



TYPED or PRINTED NAME RICHARD P. BAUER 



Date: | 09 /14 /04 j 



REGISTRATION NO. 
(If appropriate) 
Docket Ntabw 



31,588 



DocftWASOl (21389WJ0001)41563754v1.-9ri4«004/rmTe:ie:10 



USE E ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT 

Thiscode* 
goverr ' 




i. Confidentiality is 
* complete 
and/or 

D.C. 
ton, 



PROVISIONAL APPUCATION COVER SHEET 

Additional Page 



PTO/SB/lL 

non * j AMroved^useftrough 10/31/2002, OMB 0651^ 
» ^..r^ 1m . Pate} 1 and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
3 required to respond to a collection of information unless it displays a valid OMB control number 



Doctet Number 



INVENTOR(S)/APPUCAMr(S) 



Typ8aplussign(+) 



Family or Surname 



(City and either State of Foreign Country) 



Number. 



t£2&& SSSlS^^JS^ fo l m l ^comepublic. Credit card information should not be 
included on this form. Provide credit card information and authorization on PTO-2038. 



Form #79 



DocftWASOl Pl3899^)OOOl)415S3754v1.-fi/14«004mne:16:10 



APPLICATION DATA SHEET 



INVENTOR INFORMATION: 

Inventor One Given Name:: JACK 
Family Name:: BRASS 

Postal Address Line One:: 96 Hiltmount Avenue 

City:: .Toronto 

State or Province:: Ontario 

Country:: Canada 

Postal or Zip Code:: M6B 1X6 

City of Residence:: Toronto 

State or Province of Residence:: Ontario 

Country of Residence:: Canada 

Citizenship Country:: Canada 

Inventor Two Given Name:: STEVEN M 

Family Name:: KNOWLES 

Postal Address Line One:: 207 Damron Drive 

City:: North Manchester 

State or Province:: Indiana 

Country:: U.S.A. 

Postal or Zip Code:: 46962 

City of Residence:: North Manchester 

State or Province of Residence:: Indiana 

Country of Residence:: U.S.A. 

Citizenship Country:: U.S.A. 

Inventor Three Given Name:: GREGORY R.W. 
Family Name:: McEWAN 

Postal Address Line One:: Reviresco, 257 Mitchell Road, Cramahe Township, RR #2 

City:: Warkworth 

State or Province:: Ontario 

Country:: Canada 

Postal or Zip Code:: K0K3K0 

City of Residence:: Warkworth 

Page 3 of 4 

DocfcWASOl (2l389940001)4156376Iv!^/l4^0O4niiQe:l6^4 



State or Province of Residence:: Ontario 
Country of Residence:: Canada 
Citizenship Country:: Canada 

CORRESPONDENCE INFORMATION 
Correspondence Customer Number: 27160 
Fax:: (312)902-1061 

APPLICATION INFORMATION 

Title Line One:: SWIVEL ASSEMBLIES FOR CONDUITS CARRYING PRESSURIZED 

Title Line Two: FLUIDS TO OR FROM AIR CONDITIONING OR REFRIGERATION SYSTEMS 

Total Drawing Sheets:: Twenty (20) 

Informal Drawings?:: Yes 

Application Type:: Provisional 

Docket Number:: 213899.00024 

Secrecy Order in Parent Appl.?:: No 

REPRESENTATIVE INFORMATION 
Representative Customer Number:: 27160 



Page 4 of 4 

DocftWASOl (2U85^^|)415O76lvlK)9/l4«004mcic:l6^)4 



APPLICATION DATA SHEET 

INVENTOR INFORMATION: 



Inventor One Given Name:: JACK 
Family Name:: BRASS 

Postal Address Line One:: 96 Hillmount Avenue 

City:: Toronto 

State or Province:: Ontario 

Country:: Canada 

Postal or Zip Code:: M6B 1X6 

City of Residence:: Toronto 

State or Province of Residence:: Ontario 

Country of Residence:: Canada 

Citizenship Country:: Canada 

Inventor Two Given Name:: STEVEN M. 

Family Name:: KNOWLES 

Postal Address Line One:: 207 Damron Drive 

City:: North Manchester 

State or Province:: Indiana 

Country:: U.S.A. 

Postal or Zip Code:: 46962 

City of Residence:: North Manchester 

State or Province of Residence:: Indiana 

Country of Residence:: U.S.A. 

Citizenship Country:: U.S.A. 

Inventor Three Given Name:: GREGORY R. W. 
Family Name:: McEWAN 

Postal Address Line One:: Reviresco, 257 Mitchell Road, Cramahe Township, RR #2 

City:: Warkworth 

State or Province:: Ontario 

Country:: Canada 

Postal or Zip Code:: K0K3K0 

City of Residence:: Warkworth 

Page 3 of 4 

DocftWASOl (2)3&994)000l)4156376lvl,<»/14^jmhiie:I6^4 



. State or Province of Residence:: Ontario 
Country of Residence:: Canada 
Citizenship Country:: Canada 

CORRESPONDENCE INFORMATION 
Correspondence Customer Number: 27160 
Fax:: (312)902-1061 

APPLICATION INFORMATION 

Title Line One:: SWIVEL ASSEMBLIES FOR CONDUITS CARRYING PRESSURIZED 

Title Line Two: FLUIDS TO OR FROM AIR CONDITIONING OR REFRIGERATION SYSTEMS 

Total Drawing Sheets:: Twenty (20) 

Informal Drawings?:: Yes 

Application Type:: Provisional 

Docket Number: 213899.00024 

Secrecy Order in Parent AppL?:: No 

REPRESENTATIVE INFORMATION 
Representative Customer Number:: 27160 



Page 4 of 4 

DocftWASOl (2IJ89«XWl)4l56376lvl^/I4mJ04atoc:16^4 



SWIVEL ASSEMBLIES FOR CONDUITS CARRYING PRESSURIZED FLUIDS TO OR 
FROM ATO CONDITIONING OR REFRIGERATION SYSTEMS 
CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims the benefit of the filing date of United States Provisional Patent 
5 Application No. 60/516,728 filed 4 November 2003 under the title INJECTION HOSE 

ASSEMBLY WITH SWIVEL; and United States Provisional Patent Application No. 
60/51637 filed 3 November 2003 under the title INJECTION HOSE ASSEMBLY WITH 
SWIVEL. The content of the above Provisional patent applications is hereby expressly 
incorporated by reference into the detailed description hereof. 

10 FIELD OF THE INVENTION 

[0002] The invention relates to conduits for carrying pressurized fluids to or from an air 

conditioning or refrigeration system for the repair, maintenance or charging of such system. 
Such conduits might be used, for example, when injecting refrigerant, liquid dyes, 
lubricants, additives or other liquids into air conditioning or refrigeration systems, or when 

1 5 drawing a vacuum from air conditioning or refrigeration systems. 

BACKGROUND OF THE INVENTION 

[0003] It is often required to carry pressurized fluid from or to an air conditioning or refrigeration 
system. For example, during initial charging or recharging of an air conditioning or 
refrigeration system refrigerant is added to the system. Typically, a refrigerant charging 
20 station is connected through a charging manifold to the air conditioning or refrigeration 

system. The manifold permits separate control of fluid flow from the charging station to a 
high pressure side port of the system and to a low pressure side port of the system 

[0004] The manifold typically also has a high side pressure gauge and a low side pressure gauge 

for providing pressure information to an operator. The manifold can be placed remote from 
25 the charging station and near to system for adjustment by the operator when in use. 

[0005] Continuing with the charging manifold example, the charging manifold is connected 
through hoses and fittings to the charging station and to the system. The fittings are 
generally connected to one another by threaded connections or quick disconnects. 
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[0006] Other components can be utilized with the charging manifold. For example, an injector can 
be connected between the charging station and the system using additional fittings and 
hoses. Liquid dyes, lubricants, additives or other liquids can be injected into the air 
conditioning or refrigeration system using pressure from the charging station. 

5 [0007] The various components that are directly or indirectly connected to the system make up an 
enclosed conduit for carrying fluids to the system. There are many other forms of such 
conduits. For example, manual injectors are in widespread use. These injectors are 
connected through hoses and fittings to the air conditioning or refrigeration system, and 
manual force is used to inject liquids from the injector into the system. Injection methods 

1 0 are described in many patents, see for example United States patent number 6,263,778 

entitled Precision Liquid Injection System issued June 24, 2001 to Brass and Knecht 
describing a liquid injection device and co-pending International patent application number 
PCT/CA2004/00014 of Brass entitled Manual Liquid Metering Device and Cartridge filed 
29 January 2004. 

1 5 [0008] Where a connection can be made between an injector and an air conditioning system with 
the injector and system in good alignment at the connection, and sufficient working space 
to operate the injector then, such a connection can be used. An example of a direct 
injection connection is described in United States patent number 5,673,722 to Brass entitled 
Liquid Injection Device, System and Method issued 7 October 1997, 

20 [0009] The components in the conduit are typically made from metal, rubber or plastic sufficient 
to withstand pressures to be encountered in use. The materials must also be compatible 
with the fluids to be used. 

[0010] Typically, there will be insufficient working space about the injector near the system to 

make a direct connection. Hoses are typically necessary to allow a remote fluid connection 
25 to be made to an air conditioning or refrigeration system, to allow access to a system in a 

confined location, or to allow an operator to work in a comfortable position. 

[001 1] Alignment of components in a conduit often requires bending and twisting of the conduit 
It is usually the hoses that permit such twisting and bending. When using a charging 
manifold, the manifold may rotate and tilt on its support to permit some of the bending and 
30 twisting. In automotive applications, the manifold has a hanger and is typically hung from 
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a rack at the charging station and, when required, hung from the underside of the hood of a 
car where the gauges can be viewed by an operator and the operator can actuate valves in 
the manifold to control the fluid flow between the charging station and the system. 
Rotation and tilting of the manifold can make it difficult for an operator to operate 
5 efficiently, as the operator may need to change positions in order to view the gauge, or 

reach out to tilt the gauge for proper viewing. 

[0012] In some cases, a connection between fittings may have some play in order to provide some 
flexibility, however, the pressure in the conduit works against this, and stress on the fittings 
is undesirable. The pressure in the conduit can also work against twisting and bending of 
10 hoses in the conduit 

[0013] Considering again the need for conduits to carry pressurized fluids to and from air 

conditioning and refrigeration systems, such systems often leak. This leakage can reduce 
the efficiency of the system. A substantial loss of refrigerant and lubricant can also cause 
premature failure including compressor burnout Also, refrigerants escaping into the 
1 5 environment are known to cause ozone depletion and, possibly, lead to global warming. 

Leak detection is generally performed by injecting a fluorescent dye into the air 
conditioning or refrigeration system. 

[0014] Typically, injectors require a hose to convey the liquid from the injector reservoir or 

cartridge to the air conditioning or refrigeration system. For example, referring to FIGS. 1 

20 to 4, a hose assembly for R134a systems has a 90 degree Rl 34a female quick disconnect 

fitting 1 that is usually connected to a low side service port of the air conditioning system. 
These fittings 1 typically have an automatic shutoff when removed from the air 
conditioning system after the injection process is completed. Hose 2 is used to convey the 
liquid. Interface fitting 3 is used to connect the hose assembly to an injector reservoir or 

25 cartridge. Fitting 3 may be a screw on or quick disconnect type interface and may also 

include a check valve embodiment to-prevent-baek pressure from the air conditioning 
system. The check valve will also prevent liquid from exiting the hose when removed from 
the injector. 

[0015] Referring to FIG. 2, an R12/R22 embodiment similar to the hose assembly of FIG. 1 may 
30 be made by replacing fitting 1 with an R12/R22 fitting 4. It is to be recognized that fittings 
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compatible with R12 and R22 refrigerant systems will also be compatible with many other 
types of refrigerant systemsthat use similar fittings. Hose assemblies for other types of 
systems that are not compatible with R134A or R12/R22 fittings can be easily made by 
replacing the fitting 1 or 4 with a compatible fitting. 

5 [001 6] Referring to FIG. 3, an adaptor fitting may be used to convert an Rl 34a hose assembly as 
in FIG. 1 into an Rl 2 or R22 hose assembly. In this embodiment a male quick disconnect 5 
is fitted into fitting 1 of FIG. 1 in order to perform the conversion. 

[0017] Referring to FIG. 4 there are many different injectors that can be combined with the type of 
hose described above. An example injector 1 1 has a spindle 6 which, when turned in a 
10 clockwise direction through injector body 7, pushes a piston in a cartridge 8 in a forward 

direction. Pushing the piston forward, forces the liquid in the cartridge 8 to open a check 
valve 9 further conveying the liquid through flexible hose 10 and further past R134a female 
fitting 12 into an air conditioning or refrigeration system. Total length 1 1 of an injection 
system can be up to 22 inches or more. 

1 5 [001 8] The inventors of fee instant application have recognized these difficulties and that 

[ improvements to conduits for connection to an air conditioning or refrigeration system are 
desirable. 

SUMMARY OF THE INVENTION 

[001 9] In a first aspect the invention provides a conduit for use in association with an air 
20 conditioning or refrigeration system. The conduit has a first conduit portion, a second 

conduit portion, and a swivel providing fluid communication between the first conduit 
portion and the second conduit portion. The swivel permits rotational movement of the 
first conduit portion relative to the second conduit portion. The swivel is constrained to 
prevent linear movement between the first and second portions at the swivel. The conduit 
25 also has a fitting for external connection of the conduit to a pressure port of the air 

conditioning or refrigeration system, the fitting for fluid communication with the first 
conduit portion and the second conduit portion. The conduit provides sealed fluid 
communication from the first conduit portion, swivel and second conduit portion to the air 
conditioning or refrigeration system when the fitting is connected to the air conditioning or 
30 refrigeration system. 
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[0020] The swivel may be an inline swivel that provides fluid communication between the first 
conduit portion and the second conduit portions such that the first conduit portion and the 
second conduit portion share one fluid path axis immediately adjacent the swivel. The 
swivel may permit relative rotation between the first conduit portion and the second 
5 conduit portion about the fluid path axis. 

[0021] The swivel may be an inline normal swivel that provides fluid communication between the 
first conduit portion and the second conduit portion such that the first conduit portion has a 
first conduit fluid path and the second conduit portion has a second conduit fluid path, and 
the first conduit fluid path is normal to the second conduit fluid path. The swivel may 
10 permit relative rotation of the first conduit about the first conduit fluid path and relative 

rotation of the second conduit portion about the first conduit fluid path. 

[0022] The swivel may be an aligned dual normal swivel that provides fluid communication 

between the first conduit portion and the second conduit portion such that the first conduit 
portion has a first conduit fluid path and the second conduit portion has a second conduit 
1 S fluid path. In an aligned dual normal swivel, the first conduit fluid path is in the same 

plane as the second conduit fluid path, and the swivel permits relative rotation of the first 
conduit and the second conduit about an axis normal to the first conduit fluid path and the 
second conduit fluid path. 

[0023] The swivel may be an offset dual normal swivel that provides fluid communication 
20 between the first conduit portion and the second conduit portion such that the first conduit 

portion has a first conduit fluid path and the second conduit portion has a second conduit 
fluid path. In the offset dual normal swivel the first conduit fluid path and the second 
conduit fluid path are in non-intersecting parallel planes, and the swivel permits relative 
rotation of the first conduit and the second conduit about an axis normal to the first conduit 
25 fluid path and the second conduit fluid path. 

[0024] The swivel may be an inline aligned dual normal swivel that provides fluid communication 
between the first conduit portion and the second conduit portion such that the first conduit 
portion has a first conduit fluid path and the second conduit portion has a second conduit 
fluid path. In an inline dual normal swivel the first conduit fluid path is in the same plane 
30 as the second conduit fluid path, and the swivel permits relative rotation of the first conduit 
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about the first conduit fluid path and relative rotation of the^ first conduit and the second 
conduit about an axis normal to the first conduit fluid path and the second conduit fluid 
path. 

[0025] The swivel may be a ball and socket swivel. 

[0026] The conduit may have a charging manifold body, high pressure side hose, low pressure side 
hose, charging hose, charging station, and a plurality of swivels, including the swivel. A 
first swivel of the plurality of swivels may permit relative rotation of the high pressure side 
hose and the charging manifold body, a second swivel of the plurality of swivels may 
permit relative rotation of the low pressure side hose and the charging manifold body. 

[0027] The high pressure side hose may have a high pressure fluid path and the first swivel may 
permit relative rotation of the high pressure side hose and the charging manifold body 
about an axis normal to the high pressure fluid path adjacent the first swivel, and the low 
pressure side hose may have a low pressure fluid path and the second swivel may permit 
relative rotation of the low pressure side hose and the charging manifold body about an axis 
normal to the low pressure fluid path adjacent the second swivel. 

[0028] The first swivel may also permit relative rotation of the high pressure side hose and the 
charging manifold body about an axis inline with the high pressure fluid path adjacent the 
first swivel, and the second swivel permits relative rotation of the low pressure side hose 
and the charging manifold body about an axis inline with the low pressure fluid path 
adjacent the second swivel. 

[0029] The conduit may have a charging manifold body, high pressure side hose, high pressure 
gauge, low pressure side hose, low pressure gauge, charging hose, charging station, and a 
plurality of swivels, including the swivel A first swivel of the plurality of swivels may 
permit relative rotation of the high pressure gauge and the charging manifold body, a 
second swivel of the plurality of swivels may permit relative rotation of the low pressure 
gauge and the charging manifold body. 

[0030] The high pressure gauge has a high pressure fluid path and the first swivel may permit 

relative rotation of the high pressure gauge and the charging manifold body about an axis 
normal to the high pressure fluid path adjacent the first swivel. The low pressure gauge 
may have a low pressure fluid path. The second swivel may permit relative rotation of the 
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low pressure gauge and the charging manifold body about an axis normal to the low 
pressure fluid path adjacent the second swivel. 

[003 1] The first swivel may permit relative rotation of the high pressure gauge and the charging 
manifold body about an axis inline with the high pressure fluid path adjacent the first 
5 swivel. The second swivel may permit relative rotation of the low pressure gauge and the 

charging manifold body about an axis inline with the low pressure fluid path adjacent the 
second swivel. 

[0032] The first swivel may be a ball and socket swivel and the second swivel may be a ball and 
socket swivel. 

10 [0033] The first conduit portion may have a connector for connection to a manual fluid injector, 
and the second conduit portion may have a hose with a fluid path in fluid communication 
with the fitting. The connector may have a fluid path and may be in fluid communication 
with the swivel and, through the swivel in fluid communication with the hose and fitting. 
The swivel may permit relative rotation between the connector and the hose about an axis 

1 5 normal to the fluid path of the hose and the fluid path of the connector. 

[0034] The connector and the hose may be offset from one another such that a component 

connected to the connector can pass the hose when the connector and hose are rotated 
relative to one another. 

[0035] The conduit may have a hose reel having a hose pick-up. The swivel may permit relative 
20 rotational movement between a conduit component in fluid communication with the hose 

reel and the hose reel, such that the hose pick-up may rotate to retract and dispense hose 
from the hose reel. 

[0036] The conduit may have each swivel in the conduit non-manually releasably constrained from 
relative movement along the fluid path of the swivel. 

25 [0037] Each swivel may be constrained by a respective connection that is made by compatible 

threads. Each connection may be manually releasable. Each swivel may be constrained by 
a permanent connection. Each swivel may be constrained by a connection that is 
constrained at all times during normal use of the swivel and any components thereof. 
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[0038] In a second aspect the invention provides a conduit adapter having a swivel, a first swivel 
fitting, and a second swivel fitting. The swivel provides fluid communication between the 
first swivel fitting and the second swivel fitting. The first swivel fitting is sized to connect 
to an external pressure side fitting of an air conditioning or refrigeration system. The 
5 second swivel fitting is sized to connect to a fitting that is itself sized to connect to an 

external pressure side fitting of an air conditioning or refrigeration system. The swivel 
permits rotational movement of the first swivel fitting relative to the second swivel fitting. 
The swivel is constrained to prevent linear movement between the first swivel fitting and 
the second swivel fitting. 

10 [0039] The swivel may be constrained by a connection that is made by compatible threads. The 
connection may be manually releasable. The swivel may be constrained by a permanent 
connection. The swivel may be constrained by a connection that is constrained at all times 
during normal use of the swivel and any components thereof 

[0040] The first swivel fitting and the second swivel fitting may be sized for different air 
1 5 conditioning or refrigeration systems, 

[004 1 ] The first swivel fitting may have a first fluid path and the second swivel fitting may have a 
second fluid path. The first fluid path may be inline with the second fluid path* 

[0042] The first swivel fitting has a first fluid path and the second swivel fitting has a second fluid 
path, and the first fluid path is normal to the second fluid path. 

20 [0043] A third aspect the invention provides a charging manifold having a charging manifold 
body, high pressure side port, high pressure gauge, low pressure side port, low pressure 
gauge, charging port, and a plurality of swivels. A first swivel of the plurality of swivels 
permits relative rotation of the high pressure gauge and the charging manifold. A second 
swivel of the plurality of swivels permits relative rotation of the low pressure gauge and the 

25 charging manifold. The first and second swivels are constrained to prevent linear 

movement between the high pressure gauge and the charging manifold, and between the 
low pressure gauge and the charging manifold, respectively. 

[0044] Each swivel may be constrained by a respective connection that is made by compatible 

threads. Each connection may be manually releasable. Each swivel may be constrained by 
30 a respective permanent connection. Each swivel may be constrained by a respective 
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connection that is constrained at all times during normal use of the swivel and any 
components thereof 

[0045] In a fourth aspect the invention provides a charging manifold having a charging manifold 
body, high pressure side hose, low pressure side hose, charging hose, and a plurality of 
swivels. A first swivel of the plurality of swivels permits relative rotation of the high 
pressure side hose and the charging manifold body. A second swivel of the plurality of 
swivels permits relative rotation of the low pressure side hose and the charging manifold 
body. The first and second swivel are constrained to prevent linear movement between the 
high pressure side port and the charging manifold, and between the low pressure side port 
and the charging manifold, respectively. 

[0046] The swivel may be constrained by a connection that is made by compatible threads. The 
connection may be manually releasable. The swivel may be constrained by a permanent 
connection. The swivel may be constrained by a connection that is constrained at all times 
during normal use of the swivel and any components thereof. 

[0047] In a fifth aspect the invention also provides an injection hose assembly for connection 
between a pressurized system and an injector for injecting fluids into the pressurized 
system. The assembly has a first fitting compatible with a fitting on the pressurized 
system, and a second fitting compatible with the injector. The second fitting has an 
opening to which the injector can be connected. The assembly also has a substantially non- 
collapsible swivel joint between the first fitting and the second fitting, and a generally 
tubular hose between the first fitting and the swivel. The first fitting, hose, swivel and 
second fitting are connected to provide fluid connection between the first fitting and the 
second fitting. The second fitting is offset from the hose and the joint permits rotation of 
the second fitting with respect to the hose between a first and a second position. In the first 
position the second fitting opening is substantially aligned with the hose directed towards 
the first fitting. In the seeond-pos&oirthe^eeond-fitting opening is directed at 90 degrees 
to the hose. 

[0048] The joint may also permit rotation of the second fitting to a third position again 

substantially at 90 degrees to the first position, while the second fitting opening is directed 
in the opposite direction from the second position. 
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[0049] The second fitting may be offset from the hose by a distance sufficient to permit the hose 
and the injector to pass one another without bending the hose. 

[0050] Other aspects of the invention, including methods of utilizing conduits and swivels in 
accordance with the above aspects, will be evident based upon the principles described 
herein, including the FIGS, and other description provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] For a better understanding of the present invention and to show more were clearly how it 
may be carried into effect, reference will now be made, by way of example, to the 
accompanying drawings which show the preferred embodiment of the present invention 
and in which: 

[0052] FIG. 1 is a perspective view of a hose assembly for use with an R134A refrigeration 
system, 

[0053] FIG. 2 is a perspective view of a hose assembly for use with an R12/R22 refrigeration 
system, 

[0054] FIG. 3 is a perspective view of an adapter for converting the hose assembly of FIG. 1 for 
' use with an R12/R22 refrigeration system, 

[0055] FIG 4 is a perspective view of a hose assembly of FIG. 1 used in association with a 
cartridge and manual injector, 

[0056] FIG. 5 is a cross-section of an example connection for use in a conduit in accordance with 
the preferred embodiment of the invention, 

[0057] FIG. 6 is a diagrammatic view of a conduit for connection to an air conditioning or 
refrigeration system in accordance with the preferred embodiment of the invention, 

[0058] FIG. 7 is a cross-section of an example of an inline swivel for use in the conduit of FIG. 6, 

[0059] FIG. 8 is a perspective view of an example of a dual normal swivel for use in the conduit of 
FIG. 6, 

[0060] FIG. 9 is a perspective view of an example of an offset dual normal swivel for use in the 
conduit of FIG. 6, 

[0061] FIG. 10A is a perspective view of an inline, normal swivel for use in the conduit of FIG. 6, 
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[0062] FIG. 10B is a cross-section of the swivel of FIG. 10A without hoses, 

[0063] FIG. 1 1 is a perspective view of an example of an offset dual normal swivel for use in the 
conduit of FIG. 6, 

[0064] FIG. 12isaperspectiveviewofanexampleofaballandsocketswivelforusein1he 
5 conduit of FIG. 6, 

[0065] FIG. Bisaperspective view ofan example of an inlineswivel with elbow for use in the 
conduit of FIG. 6, 

[0066] FIG. 14isaperspective view of a conduit mcludmg a chargmgmamfoldwim swivels m 
accordance with a preferred embodiment of the invention, 

10 [0067] FIG. 15A is a perspective view of swivel adapter in accordance with a preferred 
embodiment of the present invention, 

[0068] FIG. 15B is a partial cross-section of the swivel adapter of FIG. 1 5A, 

[0069] FIG. 16isaperspectiveviewofanaltemateswiveladapterforuseinaccora^cewima 
preferred embodiment of the present invention, 

15 [0070] FIG.17isapartialperspectiveexplodedviewofconduitportionswim 
elbow in accordance with the preferred embodiment of the invention, 

[0071] FIG. ISisasideviewofconduitportiomwimswivelsandanidmeinjector, 
[0072] FIG. 19 is a perspective view ofan conduit with charging manifold and swivels in 
accordance with an embodiment of the present invention, 
20 [0073] FIG. 20 is a disassembled perspective view of a hose assembly with swivel in accordance 
with the preferred embodiment of the invention and a cartridge for holding liquid to be 
injected, 

[0074] FIG. 21 is an assembled perspective view of the hose assembly and cartridge of FIG. 20 
and a manual liquid injector, with the hose in a first position, 

25 [0075] FIG. 22 is a perspective view of the hose assembly, cartridge and injector of FIG. 21, with 
the hose in a second position, 
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[0076] FIG. 23 is a perspective view of the hose assembly, cartridge and injector of FIG. 22, with 
* the hose in a third position, 

[0077] FIG. 24 is an exploded view of a preferred embodiment of a swivel for use in the hose 
assembly of FIGS. 20 through 23, 

5 [0078] FIG. 25 is a partially exploded view of the swivel of FIG. 24 from a position 90 degrees 
about the axis of the swivel, 

[0079] FIG. 26 is an end view of a plug used in the swivel of FIGS. 24 and 25, 

[0080] FIG. 27 is an end view of a portion of the swivel of FIGS. 24 and 25, 

[0081] FIG. 28 is aperspective view of a straight R134A hose subassembly of the hose assembly 
10 of FIGS. 20 through 23 for use with the swivel of FIGS. 24 and 25, 

[0082] FIG. 29 is aperspective view of a 90 degree R134A hose subassembly of the hose 
assembly of FIGS. 20 through 23 for use with the swivel of FIGS. 24 and 25, 

[0083] FIG. 30 is aperspective view of an R12/R22 hose subassembly of the hose assembly of 
FIGS. 20 through 23 for use with the swivel of FIGS. 24 and 25, 

15 [0084] FIG. 3 1 is a partial perspective view of conduit portions, with a recycling and recovery 
machine, swivel and hose reel in accordance with a preferred embodiment of the present 
invention, and 

[0085] FIG. 32 is an external housing for a recycling and recovery machine in accordance with a 
preferred embodiment of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0086] In this description connections may be referred' to as permanent or non-manually releasable 
connections. A permanent or non-manually releasable connection is a connection that 
requires a tool, possibly utilizing some mechanical advantage, to make and to release the 
connection, if such release is possible. The connection may be made in many different 
ways, including by way of compatible male and female threads that are sufficiently tightly 
connected, for example, using a wrench or other such device, to prevent manual release. 
Other alternatives include glue or other sealants. 
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[0087] Referring to FIG. 5, a typical permanent connection 300 is made by way of compatible 

male threads 301 on a first fitting 305 and female threads 307 on a second fitting 309. The 
first fitting has an o-ring seal 3 1 1 in annular cavity 3 1 3 to provide a seal between the first 
and second fittings 305, 309. The first fitting 305 terminates in an elongate barb 3 15. A 
5 hose and crimp ring, not shown, are mounted on the barb 315, such that the crimp ring is 

crimped about the hose to retain the hose on the barb 3 15. Extending outwardly from the 
first fitting is a nut portion 317. The nut portion 317 permits the use of a wrench or other 
tool to provide a mechanical advantage for tightening the connection 300. The second 
fitting 309 has a grasping section 319 to permit the fitting 309 to be held manually or held 
10 by means of a tool during tightening of the connection 300. A chemical sealant could be 

used in the connection 300, preferably between the threads 301, 307. Such a sealant could 
also replace the o-ring seal 3 1 1 . The connection 300 provides an axial fluid path 321 
through the fittings 305, 309. The connection is generally symmetrical about the fluid path 
321 . The fitting 309 typically terminates in a hose barb and crimp, not shown, similar to 
15 the hose barb 315 and crimp of the fitting 305. The grasping section 319 may also be able 

to rotate about the fluid path independent of the hose of fitting 309 while the connection 
300 is being made. This is typical, for example, in R12 manually releasable connections. 
Further alternatives might include a mechanical locking device, such as a spring clip and 
flange that prevents backing out of a connection. Many other forms of permanent ' 
20 connections will be evident to those skilled in the art taking into account the principles 

described herein. Permanent connections are typically preferable to manually releasable 
connections as permanent connections can be, for example, more secure, better sealed, less 
expensive, and smaller. 

[0088] Manually releasable connections can also be made in different ways. For example, typical 
25 R12 air conditioning fitting used in HVAC applications utilize manually releasable 

threaded connections. In R134A automotive air conditioning systems, both manually 
releasable threaded fittings and quick disconnect ("snap-on") fittings are used to connect to 
the air conditioning system. A manually releasable connection could possibly utilize a 
manually accessible constraining device, such as a spring clip and flange; although, such a 
30 device would not be releasable in normal use of the swivel and its components. The device 

would be released rarely, if at all, for servicing or the like. 
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[0089] Referring to FIG. 6, a sealed conduit 400 provides a sealed path for fluid connection to an 
air conditioning or refrigeration system 402 at a port 403. Within the conduit 400 are one 
or more conduit swivels, for example swivels 404, 405. The conduit 400 also has one or 
more conduit portions, for example portions 406, 408, 410. The portions 406, 408, 410 
may include various components for fluid connection to air conditioning or refrigeration 
system 402, some of which will be described in detail herein. A conduit swivel 404 
permits relative rotation of adjacent portions, for example portions 406, 408, of the conduit 
400, while providing a sealed fluid path between the portions 406, 408 of the conduit 400. 
Similarly conduit swivel 405 permits relative rotation of adjacent portions, for example 
portions 408, 410, of the conduit 400, while providing a sealed fluid path between the 
portions 408, 410 of the conduit 400. The swivels 404, 405 are constrained to prevent 
relative linear movement between adjacent portions 408, 410 within the swivel 404, 405 
along the fluid path A (the axis of the swivel 404, 405), This allows for easy alignment and 
realignment of the portions 406, 408, 410. 

[0090] Swivels can be permanently (non-manually releasably) constrained, or manually releasably 
constrained. Examples of non-manually reieasable swivels will be described later herein 
(for example, see FIGS. 7 and 24-27). Various manually reieasable swivels are possible. 
An example of a manually reieasable swivel is an Rl 34A quick disconnect ("snap-on") 
connection formed from an R134A male fitting and R134A female fitting. In use, the male 
fitting and female fitting can swivel with respect to one another, inline with one another 
about the fluid path. Although manually reieasable swivels may be convenient, non- 
manually reieasable swivels are generally preferred. Non-manually reieasable swivels can 
be designed to be more secure, better sealed, less expensive and smaller* However, it is 
possible that a swivel may be manually reieasable. It is preferable that the swivel is 
constrained (not released for linear movement) during normal use of the swivel and its 
components. For example, the swivel of an R134A quick disconnect connection is 
manually reieasable during normal use of the fittings that make up the connection. 
Examples of a release of a swivel that is not for normal use, would include, for example, 
servicing of the swivel or its internal components. Swivels that are designed to be 
constrained during normal use of the swivel and its components will typically be more 
secure and better sealed for a longer period of time. 
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[0091] There are two main types of swivels. Referring to FIG. 7, an inline swivel 450 falls 

between two adjacent portions 452, 454 of a conduit 456 that share the same fluid path axis 
immediately adjacent the swivel 450, and the swivel 450 permits relative rotation of the 
two portions 452, 454 about the fluid path axis. The swivel 450 has a first fitting 4501, a 
5 second fitting 4503 and a cover 4505. The first fitting 4501 has a first male swivel member 

4507 and a flange 4509 extending outwardly beyond the swivel member 4507* The second 
fitting 4503 has a female swivel member 45 1 1 for receiving the swivel member 4507. Hie 
first swivel member 4503 has an o-ring seal 4513 in an annular groove 4515 to provide a 
positive seal between the members 4507, 451 1 . The swivel members 4507, 451 1 are fairly 

10 closely matched to prevent wear and loosening about the seal 4513. The second swivel 

member has an annual extension 4514 that abuts the flange 4509. The cover 4505 has a 
generally tubular body 45 1 5 that extends over the flange 4509 and has compatible internal 
threads 4516 for external threads 4517 on the outside of the annular extension 4514. The 
cover 4505 also has a retaining ring 45 1 9 that extends inwardly from the body 45 14. The 

1 5 flange 4509 is constrained from linear movement away from the member 45 1 1 by the 

retaining ring 4519. The members 4507, 451 1 are thus constrained from linear movement 
away from one another. The flange is constrained from linear movement toward the 
member 451 1 by the annual extension 4514. The members 4507, 451 1 are thus constrained 
from linear movement toward one another. The portions 452, 454 are thus constrained 

20 from linear movement with respect to one another. Except at the seal 45 13, the swivel 

members 4507, 451 1 are generally smooth. The swivel members 4507, 451 1 and are also 
generally symmetrical about the fluid path 4523. The swivel members 4507, 45 1 1 are not 
restricted from rotation about the fluid path 45 1 3, and are permitted to rotate about the fluid 
path 4513. The portions 452, 454 are thus permitted to rotate with respect to one another 

25 about the fluid path 4523. Many alternate means of constraining swivels could be 

provided, including without limitation those mentioned elsewhere herein. The fitting 4501 
terminates in a hose barb4525-for Gormection-to^tose 4526 using crimp 4527 and the fitting 
4503 similarly terminates in a hose barb 4528 for connection to hose 4529 using crimp 
4530. 

30 [0092] Referring to FIG. 8, a normal swivel 458 falls between two adjacent portions 460, 462 of a 
conduit 464 where the swivel 458 permits relative rotation of at least one of the portions 
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460, 462 about an axis of the swivel 458 normal to the fluid path axis of that portion 460, 
462. 

[0093] Normal swivels and inline swivels can take different forms. For example, a dual normal 
swivel permits relative rotation of the two adjacent portions about the axis of the swivel. 
5 [0094] A dual normal swivel 458 can be aligned so that the two adjacent portions are in the same 
plane and can rotate about the swivel through almost 360 degrees. An aligned dual normal 
swivel cannot swivel through 360 degrees as a sealed fluid conduit must be maintained 
through the swivel and, also,the two adjacent portions 460, 462 will meet one another if 
swiveled far enough. 

10 [0095] Referring to FIG. 9, a dual normal swivel 465 can be offset so that the two adjacent 

portions 466, 468 are in non-intersecting parallel planes. This permits 360 degree rotation 
of the swivel 465. 

[0096] Referring to FIGS. 10A and 10B, a normal swivel and inline swivel can be combined as an 
inline, normal swivel 470; so that, rotation of one portion 471a is permitted about an axis of 
the swivel normal to the fluid path axis of that portion and rotation of the other portion 
471b is permitted about the axis of the fluid path of that other portion. A combined inline, 
normal swivel 470 also provides a 90 degree change in orientation of the fluid path, a 90 
degree elbow in effect. 

[0097] The swivel 470 has a first fitting 470 1 with a circular bore 4703 into which a generally 

tubular second fitting 4705 is inserted until head 4707 is reached. The second fitting 4705 
has an annular groove 4709 spaced away from the first fitting sufficiently to allow a 
bushing 471 1 to be retained by a spring clip 4713 placed in the groove 4709. The first and 
second fitting 4701, 4705 are constrained from linear movement with respect to one 
another by the above arrangement. The first fitting has a hose barb 4715 and the second 
25 fitting has a hose barb 4717. In the manner previously described, the hose barbs 4715, 

4717 are for connection to hoses, not shown. The fitting 4701 has a fluid axis 4719 that is 
inline with the hose barb 4715. The fitting 4705 has a fluid axis 4721 that is inline with 
the hose barb 4717. The first fitting 4701 may be rotated such that the barb 4715 rotates 
normal to the fluid axis 4721, while the second fitting 4705 may be rotated such that the 
10 barb4717rotatesaboutthefluidaxis4721. O-ring seals 4723, 4725 rest in annular 
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grooves 4727, 4729 to provide positive seal between fitting 4701 and fitting 4705 about the 
fluid axes 4719, 4721. 

[0098] Referring to FIG. 1 1 , other combinations of normal and inline swivels may include, for 

example, an inline swivel 472, followed by a dual normal swivel 474, and an inline swivel 
476. This allows rotation of either portion about its fluid axis and permits relative rotation 
of portions 478, 480 about the normal swivel axis. The dual normal swivel 474 can be 
aligned or offset 

[0099] Referring to FIG. 12, a further example of a normal swivel in combination with an inline 
swivel is a ball and socket joint swivel 482. Hie ball and socket joint swivel 482 permits 
rotation of either portion 484, 486 about its fluid axis and permits relative rotation of the 
portions 484, 486 about an axis normal to both fluid axes. The ball and socket joint swivel 
482 is a form of inline aligned dual normal swivel, and could be replaced by an inline 
swivel integrated, or discretely combined, with an aligned dual normal swivel to provide 
the same functionality. 

[0100] Swivels can be combined from discrete components, for example, as shown by the inline 
swivel 472, dual normal swivel 474, inline swivel 476. Multiple swivels can be integrated, 
for example, as shown by the ball and socket joint swivel, and the normal/inline swivel. 

[0101] Referring to FIG. 13, inline swivels 488 can be followed by portions 490 that have elbows 
492 to permit rotational alignment about the axis of the swivel 488 of parts of the portion 
490 whose fluid path is at an angle to the axis of the swivel 488. Such inline swivels 488 
followed by elbow portions 490 can be part of other swivel combinations, such as the 
normal/inline swivel described previously. To allow easy passage of further portions 
extending from the elbow, the elbow can be offset from the inline swivel. 

[0102] A normal offset swivel can be made from an elbow followed by an inline swivel and a 
second elbow. 

[0103] Referring to FIG. 14, a conduit 500 provides a sealed path for fluid connection to an air 

conditioning or refrigeration system 502. As shown in FIG. 14, the system 502 has a high 
pressure side port 504 and low pressure side port 506 providing access to the high pressure 
side and low pressure side, respectively, of the system 502. It is to be recognized that high 
pressure and low pressure in an air conditioning or refrigeration system 502 are relative 
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teims. When in operation, low pressure is higher than ambient pressure surrounding the 
system 502, and high'pressure is higher than low pressure. 

[0104] Conduit 500 has a charging manifold 508 including a charging manifold body 509 high 
pressure side hose port 509a for connection to high pressure side hose 510, low pressure 
5 side hose port 509b for connection to high pressure side hose 512, charging hose port 509c 

for connection to charging hose 514, high pressure gauge 516, lowpressure gauge 518, 
support 520 and charging station 522. The charging station 522 typically contains 
refrigerant for charging an air conditioning or refrigeration system and for conveying 
additives to an air conditioning or refrigeration system. For automotive air conditioning 

10 systems, the refrigerant is typically R12 or R134A; however, other refrigerants may be 

used for air conditioning or refrigeration systems, including for example CO* Additives 
may include for example lubricants and liquid dyes. The conduit 500 connects the 
charging station 522 and each of the other components of the conduit to the system 502. 
The high pressure side hose 5 1 0 of the manifold 508 is connected to the high pressure side 

15 port 508 of the system 502. Similarly, the low pressure side hose 512 is connected to the 

low pressure side port 510, and the charging hose 514 is connecting to the charging station 
522. 

[0105] Internally, the manifold 508 has a fluid path A from charging hose port 525 to high 

pressure side port 527 and a fluid path B from charging hose port 525 to low pressure side 
20 port529. The flmdpatlis A, Bare controlled by M 

valve 533, respectively. The valves 531, 533 have respective knobs 535, 537 extending 
from the manifold 508 to allow manual actuation of the valves 53 1, 533. Fluid path A also 
opens to high pressure gauge port 539 between valve 53 1 and port 527. Fluid path B also 
opens to low pressure gauge port 541 between valve 533 and port 529. 

25 [0106] The manifold 508 has a swivel 543 between the charging hose port 525 and the high 

pressure side port 527. The swivel 543 is an inline, normal swivel 543, normal to the high 
pressure side hose 510 and inline with the manifold body 509. The swivel 543 permits 
relative rotation of the high pressure side hose 510 about the manifold body 509. The 
manifold 508 has a second inline, normal swivel 545 between the charging port 525 and the 

30 low pressure side port 529. Again, the swivel 545 is an inline, normal swivel 545, normal 

to the lowpressure side hose 512 and inline with the manifold body 509. The swivel 545 
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permits relative rotation of the low pressure side hose 512 about the manifold body 509. 
The two swivels 543; 545 allow rotation of the high pressure side hose 510 relative to the 
manifold body 509 and the low pressure side hose 512 relative to the manifold body 509, 
and independent of one another. 

[0107] The manifold 508 has an inline swivel 547 between the swivel 543 and the high pressure 
side port 527. The inline swivel permits relative rotational movement of the high pressure 
hose 5 1 0 and the manifold 508 about the fluid path of the high pressure hose 5 1 0. 
Similarly, the manifold 508 has an inline swivel 549 between the swivel 545 and the low 
pressure side port 529. The inline swivel permits relative rotational movement of the low 
pressure hose 512 and the manifold 508 about the fluid path of the low pressure hose 512. 
Also, the manifold 508 has an inline swivel 551 between the manifold body 509 and the 
charging port 525. The inline swivel 551 permits relative rotational movement of the 
charging hose 514 and the manifold 508 about the fluid path of the charging hose 514. 

[0108] The charging hose port 525, high pressure side port 527 and low pressure side port 529 are 
typically R12 threaded male fittings. This allows for connection of an R12 female fitting. 
The swivels 547, 549 and 551 can be provided with such female fittings for easy 
connections to a standard charging station. Many alternative forms of connections could be 
provided at the ports 525, 527, 529, some of which have been described elsewhere herein. 

[01 09] The configuration shown for the manifold 508 is an example only. Other swivels could be 
used. For example, there could be an inline, normal, inline swivel, not shown, in the 
middle of the manifold body 509 above the charging port 525. The swivel would be inline 
to either side of the manifold body 509 and normal to the charging hose 514. This would 
allow relative rotation of the charging side hose 514 about the manifold body 509. 

[01 10] Hie low pressure hose 5 12 and the high pressure hose 510 terminate in a threaded fitting 
553, 555, such as for example R12 low side and high side fittings, respectively, for manual 
connection to the air conditioning or refrigeration system 502. The charging hose 514 
terminates in a threaded fitting 557 for connection 559 to the charging station 522. In this 
case, the connection 559 is typically made by threaded the fitting 557 with male threads 
into compatible female threads, not shown, in the charging station 522 
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[01 1 1] Inline swivels, such as swivel 488 of FIG, 13, can be provided in each of the hoses 510, 
512, 514 adjacent the respective threaded fittings 553, 555, 557 to permit relative rotation 
of the fitting 553, 555, 557 and the hose 510, 512, 514 about the fluid path of the swivel 
488. 

5 [01 12] The charging station 522 may equally be a vacuum pump, not shown, for evacuating the air 
conditioning or refrigeration system 502 into a reservoir, not shown. Alternatively, and as 
required in many jurisdictions, the charging station and vacuum pump may be part of a 
recycling and recovery machine, such as that described later herein with respect to FIGS. 
31 and 32. 

10 [0113] Referring to FIGS. 15A and 15B, alternatively, an inline swivel adapter 569 can be 

attached to the fitting 553 or fitting 555 to provide an inline swivel. The inline swivel 
adapter 569 has a compatible fitting 571 to mate with the fitting 553 or 555, respectively, 
and a fitting 573 similar to the fitting 553 or 555, respectively. The similar fitting 553 or 
555 allows for connection to the air conditioning or refrigeration system 502 at port 504 or 

15 506, respectively, in the same manner as the fitting 553 or 555 would permit The swivel 

adapter 569 permits relative rotation of the fitting 573 and the hose 510 or 512. 

[0114] An inline swivel, such as swivel 488 of FIG, 13, and the inline swivel adapter 569 can be ' 
provided with the elbow 492 of FIG. 13 such that the fluid path entering the swivel 488 or 
569 is normal to the fluid path exiting the swivel 488, 569, respectively. 

20 [0115] The adapter 569 is similar to the connection 456 of FIG. 7 with fitting 571 in place of the 
barb 4525 and fitting 573, shown in HG 15A, in place of barb 4529. Accordingly, similar 
reference numerals will be used and the description for those reference numerals will not be 
repeated. The fitting 571 is fixed to the fitting 4501 in place of the barb 4525 using 
compatible threads on the fittings 4501 and 575 and a chemical sealant 5703. Other 

25 connection means, including a one-piece integrated fitting may be used. The fitting 4501 is 

shown with a male R12 termination 5705 having threads 5706. A knurled grasping section 
5707 is provided to allow for easy grasping of the fitting 571 to permit rotation of the 
swivel 450. 

[0116] Referring to FIG. 16, in an inline adapter 574, fitting 575 may be chosen in place of the 
30 fitting 571, such that, the fitting 575 does not mate with the fitting 573. This provides a 
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conversion from one type of fitting 563 or 565 to another 575. This allows the same hoses 
510, 512 to be used for air conditioning or refrigeration systems 502 that utilize different 
fittings at ports 504, 506. As an example, when using many refrigerants, including R12, 
the air conditioning or refrigeration system 502 will have a fitting at ports 504, 506 with a 
5 specific screw thread for external connections. When using R134 refrigerant, a snap-on 

quick disconnect fitting is typically used at the ports 504, 506. 

[01 1 7] Referring again to FIG. 14, it is to be recognized that this description is being made with 
reference to an air conditioning or refrigeration system 502 that provides two ports 504, 
506. Many systems only provide a single port, typically port 504. The principles described 
10 herein apply equally to the use of conduits for connection to systems 502 with a single port 

504 or 506. The manifold 508 can be adapted to have a single pressure side port 527 or 
529; however, typically one hose 510 or 512 will simply be unused for that particular 
application. 

[01 1 8] Between the high pressure gauge port 539 and the manifold body 509 is a swivel 58 1 . 

15 Similarly, between the low pressure gauge port 541 and the manifold body 509 is a swivel 

583. The gauges 516, 518 are connected to the swivels 581, 583, respectively. The swivels 
581, 583 are ball and socket swivels 581, 583. The ball and socket joint swivel 581permits 
relative rotation of the gauge 516 and the manifold 9 body about their respective fluid axes 
adjacent the swivel 581and permits relative rotation of the gauge 516 and the manifold 

20 body 509 about an axis normal to the fluid paths of the gauge 5 1 6 and manifold body 509 

adjacent the swivel 581. Similarly, the ball and socket joint swivel 583 permits relative 
rotation of the gauge 518 and the manifold 9 body about their respective fluid axes adjacent 
the swivel 583 and permits relative rotation of the gauge 5 1 8 and the manifold body 509 
about an axis normal to the fluid paths of the gauge 518 and manifold body 509 adjacent 

25 the swivel 583. 

[0119] The ball and socket joint swivels-5$V583 pemiits-easy adjustment of the gauges 516, 518 

relative to the manifold body to allow the operator to view the gauges 516, 518 when in 

use. This is very helpful to the operator as the relative position of the manifold 508, hoses 

510, 512, 514, support 520 and air conditioning or refrigeration system 502 will result in 

30 different initial locations of the gauges 5 1 6, 5 1 8. The operator can simply realign the 

gauges 5 1 6, 5 1 8 as desired. High pressure gauge port 539 and low pressure gauge port 541 
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could be provided with R12 threaded male fittings and receive R12 threaded female fittings 
from the swivels 581, 583, permanent connections could be made, or other connections 
could be made as desired by the designer of the manifold. 

[0120] In use, the conduit 500 is connected at the fittings 553, 555 or 573 to the air conditioning 
system 502 at ports 504, 506. This may be done before or after attaching the manifold 508 
by the support 520 to a suitable attachment location, for example the underside of an 
automobile hood. The operator may align or realign various components of the conduit 
500 before, during or after connection of the conduit 500 to the air conditioning or 
refrigeration system 502. Referring to FIG. 17, this includes, for example, swiveling of an 
inline swivel with elbow 588 to align fitting 590 with an external fitting on an air 
conditioning or refrigeration system, such as port 504, 506 of FIG. 14. 

[0121] Referring to FIG. 18, the conduit 500 may include other components that may or may not 
have adjacent swivels. For example, the conduit may have one or more inline swivels 602, 
604 adjacent an inline injector 600. Many inline injectors 600 will not benefit from a 
swivel 602, 604 as the orientation of the injector 600 is not critical to its operation; 
however, a pair of swivels 602, 604 can be advantageous in some circumstances, for 
example, when the injector 600 has a window 606 for viewing the contents of the injector 
600. The swivels 602, 604 can allow rotation of the injector 600 about the fluid path in 
order to orient the 606 for easy viewing by the operator when in use. If the injector 600 has 
a shut-off valve 601 then a single swivel 602 may allow unthreading and re-threading of an 
inline cap 608 of the injector 600 to allow for refilling of the injector 600. An example of 
an inline end fill injector 600 is described in previously referenced United States Patent 
Number 5,673,722 of Jack Brass. 

[0122] Referring to FIG. 19, an alternative charging manifold 590 utilizes inline swivels 591-595 

in place of swivels 545, 547, 551, 581, 583, respectively. This permits rotation of the 

manifold body 509 and the conduit portion to which the respective swivel 591, 592, 593, 

594 or 595 is attached. The swivels 591-593 can be easily adapted to existing manifold 

bodies without modification. An alternative swivel in place of swivel 591-593 that could 

be used to avoid modification to existing manifold bodies, while providing equivalent 

functionality to manifold 508 is an inline aligned normal swivel that permits rotation about 

the fluid path while allowing rotation normal to the path. 
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[0123] Referring to FIGS. 20 through 30, a conduit 700 utilizing a hose assembly with swivels, 
such as hose assembly 20, provides a more versatile method of using an injection system 
(an injector 1 1 together with a hose assembly 20) in that it allows for easier access to 
connect to an air conditioning or refrigeration system 502 as well as being more compact to 
5 store in a carrying case or tool box, not shown. As alluded to previously, today's 

automotive engine compartments, and other environments in which air conditioning or 
refrigeration systems may be found, leave very little access space for repairs. Attaching an 
injector hose assembly 20 to the low side service port, such as port 506 of FIG. 14 (the port 
typically used for external connection in automotive applications) of an automotive air 

10 conditioning system can be cumbersome and inconvenient. After the connection is made 

the position of the injector 1 1 may not be conducive to being comfortable and to perform 
accurately the injection process. A swivel feature provides a sound ergonomic solution to 
this process. Additionally a feature of being able to fold the hose assembly 20 to being 
parallel (aligned side by side) with the injector 1 1 allows for easer storage in a tool box or 

15 drawer. 

[0124] Referring to FIG. 20, conduit 700 has manual injector 1 1 (see FIG. 4, cartridge 8 of which 
is shown in FIG. 20) and hose assembly 20 for connection to an air conditioning and 
refrigeration system, such as system 502 of FIG. 14. Cartridge 8 (in this case an empty 
cartridge 8) is similar to that in FIG. 4 and has a piston 14. Male threads 15 on the 

20 cartridge 8 provide a connector 15. The hose assembly 20 has a joint (swivel body 16 and 

swivel arm 18). Swivel body 16 has a threaded opening 16a that mates with connector 15. 
The swivel body 16 with opening 16B provides a fitting for connection to injector 1 1 . The 
swivel body 16 is connected to swivel arm 18 to provide a swivel point 17. Flexible hose 
19 connects the swivel arm 18 to a fitting 19B for connection to an air conditioning or 

25 refrigeration system 502. The swivel arm 18 provides an offset between the hose 19 and 

the injector 1 1 to allow the injector 1 1 and hose 1 9 to pass one another without having to 
bend the hose 19. 

[0125] In most cases, the connection to the air conditioning or refrigeration system 502 is 

preferably made at the low ) side of the system 502; however, some air conditioning or 
30 refrigeration systems 502 only provide a high side port 504. As is known to those skilled in 
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the art, the hose assembly 20 should be designed to withstand pressures that may be 
encountered when 'in use. 

[0126] The swivel body 16 and swivel arm 18 provide an elbow (swivel body 16) and inline, 
normal swivel 702 (swivel body 16 and swivel arm 18) to permit inline rotation of the 
swivel arm 1 8 about its fluid path adjacent the swivel 702 and rotation of the swivel body 
1 6 about the fluid path of the swivel arm 1 8 normal to the fluid path of the swivel body 16. 

[01 27] Alternatively, in conduit 703 a normal, inline swivel 704 could be provided at an end of 
hose 706 followed by an elbow 708. In this case opening 16B is fixed to swivel arm 710 
and swivel body 712 is fixed to hose 706. Conduit 703 is equivalent to conduit 700 in that 
the swivels 702, 704 and elbows 700, 1 8 permit offset normal rotation of the opening 16B 
and the hose 19, 706 about an axis normal to their respective fluid paths, such that the 
opening 1 6B can pass the hose 1 9, 706. 

[0128] As alluded to previously and as demonstrated again above, it is to be understood that 
swivels and swivel combinations can be made up of different configurations to provide 
similar functionality. Each of these different configurations falls within the spirit and scope 
of the invention as claimed, including equivalents of such functionality. 

[0129] Referring to FIG. 21, hose assembly 20 (the same assembly as shown in FIG. 5) is 

connected to injector 1 1 in a fully extended position with the hose 19 and opening 16B 
aligned with one another, but with the opening 16B directed away from the second fitting 
19B. The total length of the injector 1 1 and hose assembly 20 is similar to that shown for 
the injector 1 1 and hose assembly 9, 10, 12 of FIG. 4. 

[0130] Referring to FIG. 22, hose assembly 20 is folded in parallel (aligned side by side) with the 
injector 1 1 . The overall length is considerably shorter than that of FIGS. 4 and 21 . This is 
very useful for storage of the injector 1 1 when connected to the hose assembly 20. 
Typically the injector 1 1 and hose assembly 20 are stored connected to each other as it is 
easy to get the liquids on clothing and other objects when the injector 1 1 and hose assembly 
20 are disconnected. These liquids are often very difficult remove. Clothing can be easily 
ruined from contact with these liquids. 

[0131] Referring to FIG. 23, hose assembly 20 has a position at approximately 90 degrees to 

injector body 7. The hose assembly 20 will typically be used substantially in this position 
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for air conditioning systems 502 as it permits connection to an air conditioning port 504, 
506 that is pointing upwards, while holding an injector 1 1 horizontally: This is generally a 
preferred position. 

[0132] Although the parallel (side by side) position and the 90 degree position are necessary to 
5 avoid having to bend the hose 19 in many applications (something that is not easy when 

also having to connect the hose assembly 20 to the injector 1 1 and air conditioning or 
refrigeration system 502), other positions are helpful. For example, being able to put the 
hose assembly 20 into a position opposite to that shown in FIG. 23, such that the opening 
16B is directed at 90 degrees to the hose 1 9, but the opening 1 6B is at 1 80 degrees to the 
10 position shown in FIG. 8, allows the injector 1 1 to be flipped, while otherwise mdntaining 

the hose assembly 20 in position. This means that an operator has much more flexibility in 
choosing the most comfortable or otherwise preferable position for holding the injector 
while connected to the air conditioning or refrigeration system. 

[0133] Referring to FIGS. 24 through 27, the internal design of swivel 702 is evident. It is not 
15 necessary to use this particular design in order to achieve all or any one particular benefit 

described herein. It will be evident to those skilled in the art that modifications can be 
made to what has been described throughout this description while remaining within the 
spirit and scope of the invention as described by the claims. 

[0134] Swivel arm 18 is shown shortened in FIG. 24. The arm 18 can be easily extended as shown 
20 in FIGS. 5 through 8, for example, by providing an extension 18A in FIG. 20. Arm 18 has 

a coupling protrusion 91 having a first annular groove 93 followed by a second annular 
groove 95 of greater diameter. The swivel body 16 has an aperture 97 of similar general 
contour to, and for receiving, the protrusion 91 . 

[0135] The aperture 97 has an annular groove 99 for receiving an elastic retaining ring, not shown, 
25 that is placed in the groove 95 under compression, and permitted to expand into the groove 

99, such that the ring extends into both grooves 99 and 95. This serves to lock the swivel 
arm 18 and swivel body 16 together, while allowing rotational movement. Other means of 
locking the arm 18 and body 16 could be used, such as a set screw, not shown, through the 
body 16 into the groove 95. An o-ring, not shown, is placed in the groove 93 for sealing 
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against wall 101 of aperture 97 to prevent leakage between the aperture 97 and protrusion 
91. 

[0136] There is a bore 103 through the swivel body 16 into opening 16. The bore 103 has a 
narrow portion 105 into which the aperture opens. The narrow portion 102 receives a 
plunger 107 with a broad head 109 and a narrower body 111. The head 109 and bore 103 
have matching contours to provide a seal that blocks access between the bore 103 and the 
opening 16. An o-ring, not shown, can be provided to seat between the bore 103 and head 
109 for a better seal. 

[0137] The head 109 is normally biased against the bore 103 by a compression spring, not shown, 
held in place between plug 1 12 and head 109 about the plunger body 111. The plunger 107 
can be pushed away from the bore 103 against the compression spring to provide access 
between the bore 103 and the opening 16B. In this way the plunger 107/ bore 103 
combination acts as a check valve. The check valve is located in close proximity to the 
opening 16B to nunimize spillage when an injector assembly is removed from the opening 
16B. 

[0138] Swivel arm 18 has a mouth 1 13 with threads 1 15 for receiving a threaded hose, such as 
hose 19. A tubular tunnel 1 17 extends from the mouth 1 13 through the protrusion 91. 

[0139] When the swivel arm 18 and body 16 are locked together and the check valve is open, 

liquid access is provided from the opening 16B about the plunger 107 through the bore 103, 
aperture 97 and tubular tunnel 1 1 7 to the mouth 1 1 3 and a connected hose, such as hose 1 9. 
The check valve can be opened by injected liquid from an injector assembly into the 
opening 16B. 

[0140] Thus, the joint (swivel arm 18 and body 16) together with a hose 19 and fitting 19B provide 
a liquid path between, for example, an injector assembly 12 and an air conditioning or 
refrigeration system 502 connected to fitting 19B. 

[0141] The swivel arm 18 and body 16 are preferably made from brass; however, other materials, 
including metals such as aluminum or steel and including plastics, may be used separately 
or in combination provided the materials are selected for compatibility and strength. 
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[0142] The swivel arm 18 and swivel body 16 provide a non-collapsing joint with multiple 

positions. In thiscontext non-collapsing means that the path does not collapse to impede or 
prevent the flow of liquid as a result of moving the joint between positions. A collapsing 
joint would, for example, be a joint formed from a flexible hose or rigid tube that crimps 
5 when sufficiently bent, resulting in restricted or blocked flow. 

[0143] Referring to FIG. 28, a hose assembly portion 200 for connection to a joint as previously 
described has a straight R134a female quick disconnect coupler 23, for connection to an 
R134a air conditioning or refrigeration system. Hose 24 is usually flexible. Threads 25 
offers a means of attachment to the swivel arm 1 8 of FIG. 5. 

10 [0144] Referring to FIG. 29, a hose assembly portion 202 similar to that ofFIG. 10 has a 90 
degree R134a female quick disconnect coupler 26, for connection to an R134a air 
conditioning or refrigeration system. A shortened version of hose assembly portion that 
does not contain hose 28 is the inline, normal swivel adapter 569 of FIG. 15. 

[0145] In all cases, preferably, swivel device 27 permits rotation of the fitting through 360 degrees 
1 5 but no less than 90 degrees in one direction. 

[0146] Referring to FIG. 30, a hose assembly portion 204 similar to that of FIGS. 10 and 1 1 with 
an R12, R22 female coupler 30 is for connection to an R12 or R22 air conditioning or 
refrigeration system. 

[0147] The swivels 702, 704 can, for example, have the following embodiments: 

20 1. The ability to rotate at a full 360 degrees but no less then 60 degrees from being parallel 

to the injector body. 

2. The ability to rotate to being parallel with the injector body as in FIG. 7. 

3. The swivel 702, 704 may have a ratcheting capability to maintain the hose at any desired 
position in the rotation. 

25 4. The swivel 702, 704 may have a friction action capability to maintain the hose at any 

desired position in the rotation. 

5. The swivel 702, 704 may have a manual type unlock and lock to any chosen position 
within its rotation capabilities. 

> 
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6. The offset of swivel arm 1 8 of FIG. 20 can be sufficiently long enough to clear the 
injector 1 1 as shown in FIG. 22. 

7. The swivel 702, 704 can have a check valve (see, for example, FIG. 24). 

[0148] Other examples of fluid conduits for connection to an air conditioning or refrigeration 

system 502 that can utilize swivels to assist in the alignment of the conduit include vacuum 
pumps, recovery machines, and any service hose, port or fitting. 

[0149] Referring to FIG. 31, a swivel 800 can be used to create a hose reel 802 for manageable 

distribution and storage of hose (omitted in FIG. 3 1 for clarity) for use in a fluid conduit for 
connection to an air conditioning and refrigeration system, such as system 502 from 
previous FIGS. An example of a specific use of such a reel 802 includes a recycling and 
recovery machine 804 for recycling refrigerant and recovering lubricant from an air 
conditioning or refrigeration system 502. 

[0150] The reel 802 has a cylindrical hose pick-up 806 with opposing walls 808. The hose pick-up 
806 has a first port 81 0 through the hose pick-up 806 between the walls 808 for connection 
to a hose, not shown. The hose pick-up 806 has a second port 812 concentric with a 
rotational axis of the pick-up 806. The ports 810, 812 are in sealed fluid connection 
through the pick-up 806. The port 8 10 is coupled into swivel 800 which is in turn coupled 
into the remainder of the remainder of the recycling and recovery machine 804. 

[0151] One wall 808a is fixed with respect to the remainder of the machine 808, while the pick-up 
806 and the other wall 808b are free to rotate about the axis of the pick-up 806. The wall 
808b may have a handle 814 that is offset from the axis of the pick-up 806 and is free to 
roate with respect to the wall 808b. A hose, not shown, is connected to the port 810. 

[0152] An operator can pull the hose from the reel 802 to manageably distribute the hose to any 
desired length. The hose can be retracted onto the reel 802 for storage by causing the wall 
808b, and thus the pick-up 806, to rotate about the axis of the pick-up 806 using the handle 
8 14 or otherwise. This causes the port 8 1 2 to move with the pick-up 806 and retract the 
hose. Alternatively, the reel 802 could be spring-loaded for automated retraction of the 
hose, making the handle 814 unnecessary. Preferably, the port 812 is angled to be parallel 
with the surface of the pick-up so that the hose or port 8 12 is not bent as the hose is 
retracted or distributed. 
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[01 53] The swivel 800 rotates to allow the reel 802 to rotate about the axis of the pick-up 806. 
The swivel 800 could take many forms, including for example, an inline swivel, inline 
normal swivel or an offset dual normal swivel. An inline normal swivel is preferred for its 
strength and simplicity. Bushings may be utilized to lessen wear on the swivel 800. 

[01 54] Again, it is to be recognized that swivels can take many different forms, some of which 
have been described herein in detail. The design or selection of a swivel appropriate for 
any particular application will depend on many factors, including for example the pressures 
involved, the ease with which it is desired to rotate the swivel, and the amount of use and 
the forces to which the swivel will be subject. Each such form falls within the spirit and 
scope of the invention as defined by the claims, including without limitation equivalents of 
the forms described herein. 

[0155] Referring to FIG. 32, the reel 802 of FIG. 31 can be integrated into the design of the 

machine 804 of FIG. 31 under an exterior housing 816 with an opening 820 for the hose to 
provide a neat appearance and for cleanliness and safety. The opening 81 6 can have * 
bristles 81 8 or other material to brush off dirt or other debris from the hose as it is retracted. 
Alternatively, the reel 802 can be attached to the machine 804 with or without a separate 
housing having an opening for the hose, not shown. Such separate attachment of the reel 
802 will be necessary in retrofit applications. The reel 802 can be attached at wall 808a by 
standoffs or the like to the machine 804. 

[01 56] Although reel 802 has been described in detail with reference to a recycling and recovery 
machine, the reel 802 could be incorporated in other components that could be incorporated 
into a conduit for connection to an air conditioning or refrigeration system. A hose reel 

802 with swivel 800 can be built into other devices utilized in a conduit for connection to 
an air conditioning and refrigeration system. 

[0157] The conduit 803 and reel 802 need not take the exact form described herein. The conduit 

803 must have a swivel 800 in fluid connection with the reel 802 to permit rotation of part 
of the reel 802 that is in fluid connection with a hose, and the reel must reel in the hose as 
rotation of the swivel occurs in one direction, and the reel must permit reeling out of the 
hose as rotation occurs in another direction. 
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[0158] It will be understood by those skilled in the art that this description is made with reference 
to the preferred embodiment and that it is possible to make other enibodiments employing 
the principles of the invention which fall within its spirit and scope as defined by the 
following claims. 



DocftWASOl (213899^01) 4l563746vl^4y20O4mme:l5«7 



-30- 



1 . A conduit for use in association with an air conditioning or refrigeration system, the conduit 
comprising: 

a. a first conduit portion, 

b. a second conduit portion, and 

c a swivel providing fluid communication between the first conduit portion and the second . 
conduit portion, the swivel permitting rotational movement of the first conduit portion 
relative to the second conduit portion, the swivel constrained to prevent linear movement 
between the first and second portions at the swivel, and 

d. a fitting for external connection of the conduit to a pressure port of the air conditioning 
or refrigeration system, the fitting for fluid communication with the first conduit portion 
and the second conduit portion, 

wherein, the conduit provides sealed fluid communication from the first conduit portion, 
swivel and second conduit portion to the air conditioning or refrigeration system 
when the fitting is connected to the air conditioning or refrigeration system. 

2. The conduit of claim 1, wherein the swivel is an inline swivel and the inline swivel provides 
fluid communication between the first conduit portion and the second conduit portions such 
that the first conduit portion and the second conduit portion share one fluid path axis 
immediately adjacent the swivel, and the swivel permits relative rotation between the first 
conduit portion and the second conduit portion about the fluid path axis. 

3. The conduit of claim 1 , wherein the swivel is an inline normal swivel and the inline noimal 
swivel provides fluid communication between the first conduit portion and the second 
conduit portions such that the first conduit portion has a first conduit fluid path and the 
second conduit portion has a second conduit fluid path, and the first conduit fluid path is 
normal to the second conduit fluid path, and the swivel permits relative rotation of the first 
conduit about the first conduit fluid path and relative rotation of the second conduit portion 
about the first conduit fluid path. 
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4. The conduit of claim 1 , wherein the swivel is an aligned dual normal swivel and the dual 
normal swivel provides fluid communication between the first conduit portion and the 
second conduit portion such that the first conduit portion has a first conduit fluid path and 
the second conduit portion has a second conduit fluid path, and the first conduit fluid path ii 
in the same plane as the second conduit fluid path, and the swivel permits relative rotation 
of the first conduit and the second conduit about an axis normal to the first conduit fluid 
path and the second conduit fluid path. 

5. The conduit of claim 1, wherein the swivel is an offset dual normal swivel and the dual 
normal swivel provides fluid communication between the first conduit portion and the 
second conduit portion such that the first conduit portion has a first conduit fluid path and 
the second conduit portion has a second conduit fluid path, and the first conduit fluid path 
and the second conduit fluid path are in non-intersecting parallel planes, and the swivel 
permits relative rotation of the first conduit and the second conduit about an axis normal to 
the first conduit fluid path and the second conduit fluid path. 

6. The conduit of claim 1, wherein the swivel is an inline aligned dual normal swivel and the 
swivel provides fluid communication between the first conduit portion and the second 
conduit portion such that the first conduit portion has a first conduit fluid path and the 
second conduit portion has a second conduit fluid path, and the first conduit fluid path is in 
the same plane as the second conduit fluid path, and the swivel permits relative rotation of 
the first conduit about the first conduit fluid path and relative rotation of the first conduit 
and the second conduit about an axis normal to the first conduit fluid path and the second 
conduit fluid path. 

7. The conduit of claim 1, wherein the swivel is a ball and socket swivel. 

8. The conduit of claim 1 , further comprising: 

a. a charging manifold body, 

b. high pressure side hose, 

c. low pressure side hose, 
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d. charging hose, 

e. charging station, and 

f. a plurality of swivels, including the swivel, 

wherein a first swivel of the plurality of swivels permits relative rotation of the high pressure side 
5 hose and the charging manifold body, a second swivel of the plurality of swivels permits 

relative rotation of the low pressure side hose and the charging manifold body. 

The conduit of claim 8, wherein the high pressure side hose has a high pressure fluid path 
and the first swivel permits relative rotation of the high pressure side hose and the charging 
manifold about an axis normal to the high pressure fluid path adjacent the first swivel, and 
the low pressure side hose has a low pressure fluid path and the second swivel pennits 
relative rotation of the low pressure side hose and the charging manifold body about an axis 
normal to the low pressure fluid path adjacent the second swivel. 

The conduit of claim 9, wherein the first swivel also permits relative rotation of the high 
pressure side hose and the charging manifold body about an axis inline with the high 
pressure fluid path adjacent the first swivel, and the second swivel permits relative rotation 
of the low pressure side hose and the charging manifold body about an axis inline with the 
low pressure fluid path adjacent the second swivel. 

1 1 . The conduit of claim 1 , further comprising: 

a. a charging manifold body, 

20 b. high pressure side hose, 

c. high pressure gauge, 

d. low pressure side hose, 

e. low pressure gauge, 

f. charging hose, 



9. 



10 



10. 

15 
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g. charging station, and 

h. a plurality of swivels, including the swivel, 

wherein a first swivel of the plurality of swivels permits relative rotation of the high pressure 
gauge and the charging manifold, a second swivel of the plurality of swivels permits 
5 relative rotation of the low pressure gauge and the charging manifold. 

12. The conduit of claim 1 1 , wherein the high pressure gauge has a high pressure fluid path and 
the first swivel permits relative rotation of the high pressure gauge and the charging 
manifold about an axis normal to the high pressure fluid path adjacent the first swivel, and 
the low pressure gauge has a low pressure fluid path and the second swivel permits relative 

10 rotation of the low pressure gauge and the charging manifold body about an axis normal to 

the low pressure fluid path adjacent the second swivel. 

13. The conduit of claim 12, wherein the first swivel permits relative rotation of the high 
pressure gauge and the charging manifold body about an axis inline with the high pressure 
fluid path adjacent the first swivel, and the second swivel permits relative rotation of the 

1 5 low pressure gauge and the charging manifold body about an axis inline with the low 

pressure fluid path adjacent the second swivel. 

14. Hie conduit of claim 13, wherein the first swivel is a ball and socket swivel and the second 
swivel is a ball and socket swivel. 

15. The conduit of claim 1, the first conduit portion comprises a connector for connection to a 
20 manual fluid injector, and the second conduit portion comprises a hose with a fluid path in 

fluid communication with the fitting, 

wherein the connector has a fluid path and is in fluid communication with the swivel and, 
through the swivel in fluid communication with the hose and fitting* and 

wherein the swivel permits relative rotation between the connector and the hose about an 
25 axis normal to the fluid path of the hose and the fluid path of the connector. 
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16. 



The conduit of claim 15, wherein the connector and the hose are offset from one another 
such that a component connected to the connector can pass the hose when the connector and 
hose are rotated relative to one another. 



17. The conduit of claim 1, further comprising: 
a. a hose reel having a hose pick-up, 

wherein the swivel permits relative rotational movement between a conduit component in fluid 
communication with the hose reel and the hose reel, such that the hose pick-up may 
rotate to retract and dispense hose from the hose reel. 

18. The conduit of claim 1, wherein each swivel in the conduit is non-manuaUy releasably 
constrained from relative movement along the fluid path of the swivel. 

19. The conduit of claim 1, wherein the swivel is constrained by a connection that is made by 
compatible threads. 

20. The conduit of claim 19, wherein the connection is manually releasable. 

21. The conduit of claim 1, wherein the swivel is constrained by apermanent connection. 

22. The conduit of claim 1, wherein the swivel is constrained by a connection that is constrained 
at all times during normal use of the swivel and any components thereof. 

23. A conduit adapter comprising: 

a. a swivel, 

b. a first swivel fitting, 

c. and a second swivel fitting, 

wherein the swivel provides fluid communication between the first swivel fitting and the 

second swivel fitting, the first swivel fitting is sized to connect to an external pressure 
side fitting of an air conditioning or refrigeration system, the second swivel fitting is 
sized to connect to a fitting that is itself sized to connect to an external pressure side 
fitting of an air conditioning or refrigeration system, and 
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wherein the swivel permits rotational movement of the first swivel fitting relative to the 

second swivel fitting, the swivel constrained to prevent linear movement between the 
first swivel fitting and the second swivel fitting. 

24. The adapter of claim 23, wherein the swivel is constrained by a connection that is made by 
compatible threads. 

25. The conduit of claim 24, wherein the connection is manually releasable. 

26. The conduit of claim 23, wherein the swivel is constrained by a permanent connection. 

27. The conduit of claim 23, wherein the swivel is constrained by a connection that is 
constrained at all times during normal use of the swivel and any components thereof. 

28. The adapter of claim 23, wherein the first swivel fitting and the second swivel fitting are 
sized for different air conditioning or refrigeration systems. 

29. The adapter of claim 23, wherein the first swivel fitting has a first fluid path and the second 
swivel fitting has a second fluid path, and the first fluid path is inline with the second fluid 
path. 

30. The adapter of claim 23, wherein the first swivel fitting has a first fluid path and the second 
swivel fitting has a second fluid path, and the first fluid path is normal to the second fluid 
path. 

3 1 . A charging manifold for use in association with a charging station and an air conditioning or 
refrigeration system, the charging manifold comprising: 

a. a charging manifold body, 

b. high pressure side port, 

c. high pressure gauge, 

d. low pressure sideport, 

e. low pressure gauge, 
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f. chargingport, and 

g. a plurality of swivels, 

wherein a first swivel of the plurality of swivels permits relative rotation of the high pressure 
gauge and the charging manifold, a second swivel of the plurality of swivels permits 
relative rotation of the low pressure gauge and the charging manifold, and 

wherein the first and second swivel are constrained to prevent linear movement between the 
high pressure gauge and the charging manifold, and between the low pressure gauge and the 
charging manifold, respectively. 

32. The conduit of claim 31, wherein each swivel is constrained by a respective connection that 
is made by compatible threads. 

33. The conduit of claim 32, wherein each connection is manually releasable. 

34. The conduit of claim 31, wherein each swivel is constrained by a respective permanent 
connection. 

35. The conduit of claim 31, wherein each swivel is constrained by a respective connection that 
is constrained at all times during normal use of the swivel and any components thereof. 

36. A charging manifold for use in association with an air conditioning or refrigeration system, 
the charging manifold comprising: 

a. a charging manifold body, 

b. high pressure side port, 

c. low pressure sideport, 

d. chargingport, and 

e. a plurality of swivels, 
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wherein a first swivel of the plurality of swivels permits relative rotation of the high pressure 
side port and the charging manifold body, a second swivel of the plurality of swivels 
permits relative rotation of the low pressure side port and the charging manifold 
body, and 

5 wherein the first and second swivel are constrained to prevent linear movement between the 

high pressure side port and the charging manifold, and between the low pressure side 
port and the charging manifold, respectively. 

37. The conduit of claim 36, wherein the swivel is constrained by a connection that is made by 
compatible threads. 

10 38. The conduit of claim 37, wherein the connection is manually releasable. 

39. The conduit of claim 36, wherein the swivel is constrained by a permanent connection. T 

40. The conduit of claim 36, wherein the swivel is constrained by a connection that is 
constrained at all times during normal use of the swivel and any components thereof. 

41 . An injection hose assembly for connection between a pressurized system and an injector for 
injecting fluids into the pressurized system, the assembly comprising: 

a) a first fitting compatible with a fitting on the pressurized system, 

b) a second fitting compatible with the injector, the second fitting having an opening to which 
the injector can be connected, 

c) a substantially non-collapsing joint between the first fitting and the second fitting, and 
20 d) a generally tabular hose between the first fitting and the joint, 

wherein the first fitting, hose, joint and second fitting are connected to provide fluid connection 
between the first fitting and the second fitting, and 

wherein the second fitting is offset from the hose and the joint permits at least two positions of 
the second fitting with respect to the hose, in the first position the second fitting 
opening is substantially aligned with the hose directed towards the first fitting and in 
the second position the second fitting opening is directed at 90 degrees to the hose. 
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42. An injection hose assembly for connection between a pressurized system and an injector for 
injecting fluids into the pressurized system, the assembly comprising: 

a) a first fitting compatible with a fitting on the pressurized system, 

b) a second fitting compatible with the injector, the second fitting having an opening to which 
the injector can be connected, 

c) a substantially non-collapsible swivel joint between the first fitting and the second fitting, 
and 

d) a generally tubular hose between the first fitting and the swivel, 

wherein the first fitting, hose, swivel and second fitting are connected to provide fluid 
connection between the first fitting and the second fitting, and 

wherein the second fitting is offset fiom the hose and the joint permits rotation of the second 

fitting with respect to the hose between a first and a second position, in the first position 
the second fitting aperature is substantially aligned with the hose directed towards the 
first fitting and in the second position the second fitting opening is directed at 90 
degrees to the hose. 

43. The injection hose assembly of claim 42, wherein: the joint has a third position again 
substantially at 90 degrees to the first position, while the second fitting opening is directed 
in the opposite direction from the second position. 

44. The injection hose assembly of claim 43, wherein: the joint also permits rotation of the 
second fitting to a third position again substantially at 90 degrees to the first position, while 
the second fitting opening is directed in the opposite direction from the second position. 

45. The injection hose assembly of claim 42, wherein: the second fitting is oflset from the hose 
by a distance sufficient to permit the hose and the injector to pass one another without 
bending the hose. 
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